Should Medical Cannabis Administered by Inhalation Be Allowed for Hospitalized Patients? THE "PRO" SIDE
Cannabis has been used medically by many cultures throughout human history. 1 The origins of cannabis prohibition in Canada began mysteriously in 1923. Legislation was passed swiftly by the House of Commons and the Senate, without any debate, discussion, or presentation of supporting evidence warranting prohibition, and despite a strong historical precedent indicating that cannabis was useful for a variety of ailments. 2 Today's legal landscape regarding cannabis is evolving quickly, driven primarily by grassroots efforts that recognize the medical value of cannabis, as well as the harms of propagating a drug war against its users. 3 The problematic consequences of prohibition have been extensive, and review of them in their entirety is outside this article's scope. For the purposes of this article, however, it is worth mentioning one consequence that is cited by the medical community as an adequate reason for continuing prohibitive policy approaches, and that is the lack of clinical data. 4 For example, the Canadian Medical Association has recommended against the prescribing of medical cannabis, 5 and cannabinoid prescribing guidelines for Canadian family physicians similarly recommend against prescribing (outside a small subset of conditions refractory to other treatments) because of a lack of high-quality evidence. 6 Furthermore, although Canadian regulations allow the prescribing of medical cannabis, Health Canada has not approved it for therapeutic use for the aforementioned reason. This logic is circular and flawed, because cannabis prohibition predates the era of evidence-based medicine, and the status of prohibition itself is not evidence-based. Additionally, prohibition has directly oppressed and stigmatized medical research involving cannabis, thus lowering the chances that evidence gaps can be filled. However, recent trials have clearly demonstrated the medical utility of inhaled cannabis, especially for chronic pain. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Meanwhile, there are epidemic harms associated with opioid use for chronic pain, which serve to highlight the relatively favourable safety profile of cannabis. 4 Cannabis is bioavailable by a number of routes, although about two-thirds of patients prefer administration by inhalation (as either vapour or smoke) over other routes, such as oral administration. 18 Inhalation reduces the latency to onset of action relative to other routes of administration, so patients have faster relief of symptoms and increased control over dose titration. 18 Reduced latency also increases the hedonic value (pleasurable effect) of the experience and subsequent abuse potential. However, the abuse potential of inhaled cannabis must be interpreted in the context of the abuse potential and safety risks of likely medical alternatives.
Currently, the strongest evidence base for use of cannabis exists for chronic pain syndromes, 17 which are often present in hospitalized patients. Opioids have been the gold standard for treatment of severe pain in acute care settings, and extension of this practice to patients with chronic noncancer pain has led to epidemic morbidity and mortality in North America. 19, 20 In hospitals, opioids are frequently administered by the IV route, which has a latency of onset similar to that of inhalation (< 10 seconds), although it has additional risks, including systemic infection and extravasation. IV administration of opioids also carries significant risks for acute toxicity, including respiratory depression and death, as well as the potential for severe physical and psychological dependence. Additional side effects include constipation, pruritus, sedation, nausea, and vomiting. 21 Therefore, on the basis of current practice trends, the increased abuse potential associated with administration routes with a decreased latency of onset has been insufficient to prohibit utilization of other substances with medical utility and abuse potential, such as opioids. That being the case, it is unconvincing to disallow use of inhaled cannabis because of the abuse potential associated with the inhaled route of administration.
Additionally, there is an emerging evidence base supporting certain benefits of cannabis, specifically that it can have opioid-sparing effects, can act as an opioid substitute, and can potentially decrease morbidity and mortality related to opioid use, which together may signal inhaled cannabis as an important medical progression in the care of patients with pain. [22] [23] [24] [25] Although the strongest evidence base for cannabis use relates to chronic pain, its effects are myriad and may also decrease the need for other pharmacotherapies. For example, inhaled cannabis can increase appetite, increase the quality and duration of sleep, and decrease nausea, and many patients are using it for mood disorders. [26] [27] [28] These effects offer a multitude of potential benefits to hospitalized patients, especially those receiving palliative care.
29

POINT COUNTERPOINT
The significant pharmacokinetic advantages of cannabis delivered by inhalation, evidence supporting patients' preference for inhaled cannabis, and possible clinical advantages over various medical alternatives should naturally lead to extension of its availability to hospitalized patients who are already using medical cannabis. In fact, doing so would be in accordance with best practices for care transitions and compassionate patient-centred care. Each medication that patients use on an outpatient basis should be evaluated by admitting clinicians for appropriateness of continuation upon transfer to the acute care setting. In recent years, there has been a focus on the improvement of medication reconciliation and transitions of care, which has encouraged providers to not abruptly stop or drastically change a patient's medication regimen upon inpatient admission, unless there is a medical rationale for doing so. Negative outcomes associated with poor transitions of care are well documented, and there is no evidence to suggest that medical cannabis should be handled any differently.
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There are a number of barriers to implementation of inhaled cannabis in hospitals, as well as unanswered questions about its use, that necessitate flexibility and further study. For example, it appears that vapourization can largely mitigate the risks associated with combustion and the respiratory consequences of smoke inhalation. Potential downsides for other patients or staff in close proximity to cannabis vapour are largely unknown, although they are likely different from those associated with tobacco vapour, given the stark differences in toxicities between the substances. Increasing a building's ventilation and limiting the use of inhaled cannabis to hospitalized patients who can access outdoor or courtyard spaces are potential solutions consistent with current smoking laws. 31 It is apparent that the medical use of cannabis has been reclaimed by patients and will likely continue to expand in coming years, through both legalization and reduction of stigma associated with cannabis use. Further delaying access to treatment with a therapeutic entity that has been in existence for millennia, that is supported by scientific and public health evidence, and that is widely touted as safe and effective by its users is not compassionate, patient-centred, or evidence-based. In short, it hurts our patients to perpetuate a draconian status quo that prohibits use of cannabis by inhalation. It is time to embrace the medical utility of cannabis fully and in earnest. Barriers and challenges to implementation exist, but they do not represent an adequate rationale for continuing the prohibition of safe and effective treatments involving the inhalation of cannabis inside hospitals.
Few studies have examined the effects of inhaled cannabis, and the benefits of smoked or vapourized cannabis, based on low-or moderate-quality evidence, have been described only for neuropathic pain and spasticity. 2, 3 Despite the paucity of evidence, Canadian regulations on cannabis for medical purposes permit the authorization of cannabis for patients, who can then purchase it directly from licensed producers. 4 When outpatients who have been using cannabis for medical purposes are admitted to hospital and want to continue their therapy through inhaled delivery routes, there are significant implications for the hospitals. Relevant legislation, quality control, and safety for patients and their families, as well as for hospital staff, are important considerations as hospitals develop policies and procedures to address the use of inhaled cannabis.
Cannabis can be delivered orally, by inhalation, or intranasally. A 2015 survey of adult Canadian medical cannabis users (n = 364) reported smoking as the preferred mode of delivery (37.6%), followed by vapourizing (28.3%) and eating in foods (7.1%). 1 The more recent 2017 Canadian Cannabis Survey found that among respondents using cannabis for medical purposes (n = 1105), 81% reported using dried flower or leaf products (likely smoked or vapourized), and 30% reported using edible products. 5 The advantages of smoking cannabis, as reported by users, include greater enjoyment, greater convenience, more immediate and effective relief of symptoms, and whole-body euphoria. 1 The considerable disadvantages of smoking include increased potential for abuse because of the fast onset, 6 health risks from smoke inhalation (e.g., cancer, emphysema, bronchitis, cough, sputum production, wheezing), 7 and the formation of toxins at the time of combustion, as well as social disapproval of smoking and the associated smell. 1 Because of the health risks related to smoking, Canada became a party nation to the World Health Organization Framework Convention on Tobacco Control 8 in 2005. This treaty was developed to protect the public's health from the harm caused by tobacco smoke. In Canada, participation in this treaty led to the development of provincial and territorial legislation to ban smoking in many public spaces and workplaces, including hospitals. 9 Although each province and territory developed its legislation independently, there is overall consistency across jurisdictions, with some variations, including the distance from a building entrance at which an individual can smoke or whether smoking is permitted inside a vehicle that is carrying children. In most jurisdictions, smoking of cannabis is not explicitly banned by the legislation; however, New Brunswick and Nova Scotia are adding cannabis to their respective Smoke-free Places Acts. 10, 11 These changes mean that provincial health authorities are concerned about the harm that smoking of cannabis poses for the public, much like the smoking of tobacco. Other provinces and territories will likely follow suit to extend the principle of protecting public safety in and around hospitals from not just tobacco, but also cannabis. Vapourization of tobacco is subject to the same smoking regulations in each province, and is not allowed inside many workplaces, including hospitals. 12 Vapourization of cannabis delivers inhaled tetrahydrocannabinol and other cannabinoids by heating either dry herb (raw plant product) or oil in a non-portable plug-in machine or a portable device. Vapourizing cannabis has been proposed as a harm reduction strategy because without the combustion that occurs with smoking, there is a decrease in toxic byproducts and lower concentrations of exhaled carbon dioxide. 2, 13 The 2015 survey of adult Canadian medical cannabis users found that those vapourizing cannabis most frequently used the portable devices. 1 Although overheating can occur with any device, portable devices generally have an increased risk of this problem, and the overheating can lead to some combustion of the product, especially when dry herb is used. 1 This risk would negate any safety benefits of vapourization over smoking. Cannabis vapour produces pharmacokinetic effects similar to those of cannabis smoke, resulting in turn in a similar risk of abuse related to the rapid onset. 5, 13 The unique disadvantages of vapourizing include the cost of devices to patients and the difficulty of operating them; for example, some devices require the user to capture the vapour in a bag, then inhale it, whereas other devices use a breathing wand.
Although vapourizing is likely less harmful than smoking, 7 there is still significant risk of vapour escaping into the environment. This vapour may expose hospital staff and neighbouring patients or families to the product. It has a strong scent, yet the hospital setting is an environment where many people may be sensitive to scent, and many hospitals have scent-free policies. In hospitals that use an optical sensor
